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Background: The objective of this study was to determine the likelihood of mortality after abdominal aortic aneurysm
(AAA) repair in patients with thoracic or thoracoabdominal aortic dissection.
Methods: Fourteen patients (11 men, three women) with known thoracic or thoracoabdominal aortic dissections
underwent elective AAA repair from 1986 to 2001, including three patients with acute dissections (less than 14 days) and
11 patients with chronic dissections (14 days or longer). All 14 patients had type III aortic dissections. Stent graft
exclusion of the aortic dissection was performed in one patient before AAA repair. Preoperative patient characteristics,
intraoperative events, perioperative complications, and 30-day and 1-year mortality rates were assessed.
Results: Elective AAA repair in the setting of thoracic or thoracoabdominal aortic dissection in this series was associated
with no 30-day mortality and a 1-year mortality rate of 7.1%. Furthermore, preoperative patient characteristics,
intraoperative events, and perioperative complications did not appear to be associated with late, 1-year, mortality.
Conclusion: Elective AAA repair in the setting of acute or chronic aortic dissection is associated with mortality rates similar
to those generally attributed to elective AAA repair without accompanying aortic dissection. Nevertheless, the conduct of
the operation is usually complex, especially in the setting of an acute aortic dissection. (J Vasc Surg 2002;36:690-5.)
Previous studies on abdominal aortic aneurysm (AAA)
repair have focused on risk factors that predict increased
operative mortality.1-4 Bayly and associates1 showed in-
creased age, urgency of surgery, limited exercise capacity,
and a history of heart disease to increase the risk of death
after AAA repair. In a large statewide database, Katz, Stan-
ley, and Zelenock2 found that increasing age, female gen-
der, preexistent kidney failure, and preexistent dysrhythmia
increased perioperative mortality after elective AAA repair.
Electrocardiographic evidence of ischemia, chronic ob-
structive lung disease, and chronic renal failure were pre-
dictive of mortality after AAA repair in a study by
Johnston.3
Although the literature supports acute aortic dissection
as a risk factor for increased mortality after thoracic aortic
aneurysm repair,5 little clinical data exist regarding the risk
to patients in the setting of a previous aortic dissection
before AAA repair. In fact, a single series limited to five
patients is often cited regarding the grave hazard of thoracic
aortic dissections in patients undergoing AAA repair.6 In
the former report, three patients died of aortic rupture and
one patient died of renal failure after a ruptured AAA, for a
mortality of 80%. The present study assessed operative
mortality and risk factors in a larger group of patients with
thoracic or thoracoabdominal aortic dissection who under-
went elective AAA repair.
PATIENTS AND METHODS
Fourteen patients (11 men, three women) with aortic
dissection originating in the thoracic aorta who underwent
infrarenal or pararenal repair of AAAs from 1985 to 2001 at
the University of Michigan Hospital were studied (Tables I
and II; Fig 1). The average age was younger than the 70
years encountered in a large series of patients with AAAs
treated at our institution,7 being 63 years (range, 41 to 78
years), with 79% men and 93% Caucasian. Most of the
dissections (71%) did not affect the visceral or renal blood
supply. All patients who underwent elective treatment had
computed tomographic scans and angiograms (Figs 2 and
3). Patients who underwent thoracoabdominal aortic an-
eurysm repair for more extensive disease were excluded.
This investigation was approved by the University of Mich-
igan Medical School Institutional Review Board for Hu-
man Subject Research (#2001-0313). Preoperative demo-
graphics assessed included diabetes, tobacco use, coronary
artery disease (CAD), hyperlipidemia, chronic renal insuf-
ficiency (defined as a preoperative serum creatinine level of
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more than 1.5 mg/dL), and traditional risk factors for
aneurysmal disease, including hypertension and chronic
obstructive pulmonary disease.
Data were collected through a pertinent review of the
medical records and imaging studies (Figs 2 and 3). Aortic
dissections were categorized according to the DeBakey
classification,5 and their extents were recorded, including
involvement of visceral and renal vessels. Patients who
underwent AAA repair within 14 days from the aortic
dissection were considered to have an acute dissection.
Patients treated beyond 14 days were considered to have a
chronic dissection. Major postoperative complications in-
cluded: pneumonia, acute renal failure, myocardial infarc-
tion, and adult respiratory distress syndrome. Acute renal
failure was defined as a postoperative serum creatinine level
greater than 2.0 mg/dL or postoperative renal failure
necessitating dialysis.
Data were analyzed with SAS version 8.2 (SAS Insti-
tute, Cary, NC), with mortality at 30 days and 1 year being
the primary endpoints of the study. Descriptive statistics
were performed initially, and then the groups were strati-
fied for comparison. Dichotomous outcomes were ana-
lyzed with Fisher exact test for 2  2 tables and 2 test for
larger tables. Continuous outcomes were compared with
the nonparametric Mann-Whitney U test. Because of the
exploratory nature of the analysis, the level of significance
was set at a P value of less than .1.
RESULTS
No 30-day deaths occurred in the series, and only a
7.1% (one of 14 patients) 1-year mortality rate was seen.
Patient gender, race, and age were not predictive of 1-year
mortality. The same was true for a history of diabetes,
hypertension, smoking, congestive heart failure, hyperlip-
idemia, and chronic renal insufficiency. The presence of
CAD approached statistical significance (P  .14) as a risk
factor for 1-year mortality. All dissections were DeBakey
type III lesions (Table III), of which three (21%) were
acute. Twelve patients had dissections that extended to and
were involved in the genesis of the AAAs, and two had
dissections that were independent of the AAA (Fig 1).
Four of the 14 patients who underwent elective AAA
repair had undergone previous aortic surgery. Two patients
underwent earlier replacement of the ascending aorta and
partial arch replacement for their proximal aortic dissection.
One patient with Marfan syndrome had undergone previ-
ous aortic root replacement. Another patient with Marfan
syndrome had a distal aortic arch repair for a dissecting
aneurysm. Endovascular intervention for aortic dissection
was undertaken in one patient (no. 2) before AAA repair.
The patient continues to do well 6 years after surgery.
Technique for repair of dissecting abdominal aortic
aneurysm. A transabdominal approach was used in all
patients. AAA repair in juxtaposition to an associated aortic
dissection, specifically in the setting of an acute aortic
dissection, necessitates obliteration of the false lumen,
which otherwise may become aneurysmal. AAAs indepen-
dent of the dissection may be repaired with standard tech-
niques. However, in the presence of a continuous acute
dissection involving the AAA, the use of an externally
supported felt pledget to plicate the true and false walls is
recommended before anastomosing the graft to the divided
aorta (Fig 4). An end-to-end anastomosis can then be
performed with full thickness bites through the felt and
plicated false and true aortic walls. Preoperative use of
computed tomographic scan and conventional arteriogra-
phy is needed to determine the proximal and distal aortic
anatomy (Figs 2 and 3) and is important in planning
surgical therapies to preserve critical vessels being perfused
mainly by the false lumen. The distal anastomosis in this
setting can be performed in a manner similar to the proxi-
mal anastomosis. Alternatively, in the setting of a chronic
aortic dissection, aortic fenestration may be performed, as
undertaken in one of our patients (no. 5), and has been well
Table I. University of Michigan experience: AAA repair with coexisting aortic dissection
Patient Dissection Aneurysm
Therapy outcome
Elective aneurysmectomy
1 Chronic IIIB 5.2-cm infrarenal AAA repair/alive at 4 y
2 Chronic IIIB 5.7-cm infrarenal Stented thoracic aorta, AAA repair 60 d later/alive at 6 y
3 Chronic I 5-cm infrarenal AAA repair/alive at 1 y
4 Chronic IIIB 6-cm infrarenal AAA repair/alive at 1 y
5 Chronic IIIB 6-cm iuxtarenal AAA repair with intraoperative fenestration/alive at 1 y
6 Chronic IIIB 6-cm infrarenal AAA repair with aorta to left renal artery bypass/alive at 1 y
7 Chronic IIIB 7.9-cm infrarenal AAA repair/alive, 7 y, then thoracic aneurysm developed;
pararenal AAA developed above graft
8 Chronic IIIB 4.8-cm infrarenal AAA repair/alive at 2 y
9 Acute IIIB 3.5-cm infrarenal AAA repair/alive at 5 y
10 Acute IIIB 6.1-cm infrarenal AAA repair/alive at 2 y
11 Chronic IIIB 4.8-cm infrarenal AAA repair/died at 11 mo of colonic ischemia and ARDS
12 Acute IIIB 4.8-cm infrarenal AAA repair/alive at 30 d
13 Chronic IIIB 8-cm infrarenal AAA repair/alive at 30 d
14 Chronic IIIB 5.5-cm suprarenal AAA repair/alive at 4 mo
ARDS, Acute respiratory distress syndrome.
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described in this setting to maintain flow to branches
arising from both lumens.8
Follow-up in patients undergoing abdominal aortic
aneurysm repair after aortic dissection. The average
follow-up period for the patients in this series was 2.3 years.
Specific characteristics of the proximal aortic dissection or
distal AAA did not appear to be related to late mortality.
This without question was due to the series’ high survival
rate. Although no patient who underwent elective AAA
repair in the setting of an aortic dissection died within 30
days of surgery, one patient (no. 11) died 11 months after
surgery of colon ischemia and respiratory failure after AAA
repair.
DISCUSSION
This experience shows that operative mortality rate
after elective infrarenal or pararenal AAA repair in patients
with proximal thoracic or thoracoabdominal aortic dissec-
tion is similar to that generally reported with conventional
elective AAA repair.1-4 A contemporary series from our
institution in patients considered at high risk who under-
went AAA repair documented a 30-day surgical mortality
rate of 3.2%.7
Table II. Preoperative characteristics and 1-year mortality
rate after AAA repair in setting of aortic dissection
Elective cases
Mortality rate (1 y)
Gender
Male 1/11 9%
Female 0/3 0%
Race
Caucasian 1/13 8%
Non-Caucasian 0/1 0%
Age (y)
 69 0/6 0%
 69 1/8 13%
Diabetes
Yes 0/2 0%
No 1/12 8%
Hypertension
Yes 1/14 7%
No 0/0 0%
Tobacco history*
Yes 1/7 14%
No 0/6 0%
CAD
Yes 1/2† 50%
No 0/12 0%
Congestive heart failure
Yes 0/2 0%
No 1/12 8%
Hyperlipidemia
Yes 0/3 0%
No 1/11 9%
COPD
Yes 0/2 0%
No 1/12 8%
Chronic renal insufficiency
Yes 0/3 0%
No 1/11 9%
Marfan syndrome
Yes 0/2 0%
No 1/12 8%
Previous aortic surgery
Yes 0/4 0%
No 1/10 10%
Antiplatelet agent
Yes 1/4 25%
No 0/10 0%
 blocker
Yes 0/8 0%
No 1/6 17%
*Data on smoking not available for one patient.
†P  .14.
COPD, Chronic obstructive pulmonary disease.
Fig 1. Schematic representation of true lumen (T) and false lu-
men (F), with AAA being extension of dissection (A) or indepen-
dent aneurysm (B).
Fig 2. Characteristic computed tomographic scan of aortic dis-
section contributing to AAA. True (T) and false (F) lumens.
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No specific demographic factors, including the pres-
ence of an acute aortic dissection, appeared related to
mortality. Patients with a history of CAD tended to have a
higher mortality rate in the elective setting. A lesser trend
toward greater mortality rate occurred in patients taking
antiplatelet agents, an association possibly caused by these
drugs being used to treat CAD. These observations are
based on a small sample size (14 patients) and a single
1-year mortality rate (7.1%). Therefore, any conclusions
lack statistical rigor.
DeBakey and associates5 have reported that the opera-
tive mortality rate for thoracoabdominal aortic aneurys-
mectomy in the setting of an acute aortic dissection was
almost double that of chronic dissection. Prior aortic dis-
ease, as documented by a history of previous aortic surgery
or Marfan disease, did not appear to increase mortality rate
in this experience. This was consistent with another retro-
spective analysis that suggested previous thoracic aortic
operations did not adversely affect the outcome of subse-
quent aortic repair.9 Nevertheless, most surgeons recog-
nize that reoperative aortic surgery and aortic surgery in
patients with Marfan syndrome is technically challenging.
An important note is that the all of the dissections in
this series were type III, whereas the ratio of type III:type I
dissections in most reported series of thoracic diseases is
1:2.10 This might lead to the speculation that type III
dissections are prone to form or be associated with concur-
rent AAAs.
In this series, three patients had an acute aortic dissec-
tion and an AAA. This may be clinically challenging from a
diagnostic prospective. Coselli and LeMaire9 suggested
that any symptoms in patients with thoracoabdominal aor-
tic aneurysms, no matter how mild or uncharacteristic,
demand immediate attention. Unfortunately, patients with
preexisting AAAs with superimposed acute dissections may
have pain from the latter, which is impossible to distinguish
from a symptomatic AAA or an impending AAA rupture.
Such patients, if they are hemodynamically stable, deserve
admission to the intensive care unit for blood pressure
control and subsequent emergent imaging studies to help
determine whether the pain is from expansion of an AAA or
an acute aortic dissection. If the blood pressure becomes
well controlled and the patient still has persistent or increas-
ing abdominal pain, one is pressed to consider immediate
operative intervention. This aggressive approach in the
setting of an acute aortic dissection was used in the treat-
ment of one patient (no. 9) in our series whose symptom-
atic AAA was only 3.5 cm and who remains alive and well 5
years after AAA repair. An important note is that all three
patients with acute aortic dissections who underwent elec-
Fig 3. Characteristic aortogram in same patient with aortic dissection and AAA, with true lumen (A) perfusing
primarily right renal artery and larger false lumen (B) perfusing left renal artery.
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tive AAA repair survived to 1 year. However, the decision as
to whether to operate on these patients is not straightfor-
ward. Three other patients from our institution with acute
aortic dissections during the same period underwent oper-
ation for a ruptured AAA. Two of those three patients died
within 30 days (data not shown). An acute aortic dissection
in a patient with an associated AAA might possibly predis-
pose to aortic rupture.
Poorly controlled hypertension is an important risk
factor for development of a late AAA in patients with aortic
dissections.5 Also suggested in those dissecting thoracoab-
dominal aortic aneurysms treated operatively is that it is
desirable to remove the entire dissecting process to prevent
development of later aneurysms.5 Although all patients in
this study were hypertensive, only one (no. 7) shows the
need for careful long term follow-up. Seven years after a
successful AAA repair, this patient underwent repair of a
thoracic aneurysm, and follow-up studies showed later
development of a juxtarenal AAA above the suture line of
the old infrarenal aortic graft.
Postoperative paraplegia was not observed in this series,
despite the fact that most cases had type III associated
aortic dissections, which are known to carry a higher inci-
dence rate of this neurologic complication. This may be
explained in part because only patients with infrarenal and
juxtarenal AAAs were included in this experience and blood
flow to the artery of Adamkiewicz was less likely to have
been compromised during their operations.
Treatment options for aortic dissection. The initi-
ating event in an aortic dissection is a tear or hemorrhage in
the aortic wall that results in a separation of the media with
potential end organ damage from propagation of the dis-
section and obstruction of the celiac, superior mesenteric,
renal, or iliac arteries.11 Therapy has recently been directed
at end organ ischemia with focus on less invasive methods,
such as true lumen stenting and septum fenestration, to
relieve the malperfusion associated with many aortic dissec-
tions.12 Czermak, Waldenberger, and Fraedrich13 reported
promising results with treatment of type III aortic dissec-
tions with placement of endovascular stent grafts, an inter-
vention that may be especially useful in cases at poor open
operative risk. One patient (no. 2) in this series underwent
stenting before AAA repair.
Open surgical or catheter-based percutaneous aortic
fenestration is another potential technique for treatment of
aortic dissections with end organ malperfusion. In fact,
salutary outcomes have been reported after elective fenes-
tration combined with or without aortic replacement in
chronic aortic dissections.12,14 Persistent malperfusion af-
ter less invasive interventions may necessitate direct surgical
revascularization of the affected vessels with their reimplan-
tation or bypass.14 Other complications of aortic dissection
that necessitate more urgent therapy include suspected
rupture, continued pain despite intensive medical therapy,
or evolving ischemic complications affecting the kidneys,
spinal cord, bowel, or legs.9 Cambria et al14 reported that
patients with peripheral vascular complications of type III
aortic dissections may be effectively treated with initial
attention directed to immediate life-threatening or organ-
threatening complications. This was the case with one of
our patients (no. 6) who needed an aortorenal artery bypass
graft. In addition, another patient (no. 5) underwent intra-
operative fenestration during a juxtarenal AAA repair to
allow for adequate renal artery perfusion.
A relevant limitation of this experience is its anecdotal
nature on the basis of a small number of patients, with an
attending risk of statistical type II errors. Factors such as
increasing age, CAD, chronic renal insufficiency, previous
aortic surgery, and the acuteness of the dissection were not
statistical predictors of mortality but have been shown to be
predictive of mortality in larger series.1-4,7 Nevertheless,
certain concepts emerge from this experience, including the
Fig 4. Operative technique used in treatment of AAA with asso-
ciated acute aortic dissection juxtaposed to aneurysm. Wall of true
lumen (T) is coapted to wall of false lumen (F) with external felt
strip reinforcing this plication, resulting in collapse of false lumen (Fc).
Table III. Dissection: aneurysm characteristics and
mortality rate
ELECTIVE CASES
Mortality rate (1 y)
Dissection type
Type I 0/0 0
Type III 1/14 7%
Dissection acuity
Acute 0/3 0
Chronic 1/11 9%
Dissection involving AAA
Yes 1/12 8%
No 0/2 0
Splanchnic involvement
Yes 0/4 0
No 1/10 10%
Renal involvement
Yes 0/4 0
No 1/10 10%
Symptomatic
Yes 1/9 11%
No 0/5 0
EBL
600 mL 0/3 0
600 to 1200 mL 1/1 100%
1200 mL 0/10 0
Aneurysm size (cm)
Average size for patients who survived 5.7
Average size for patients who died 4.8
EBL, Estimated blood loss.
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observation that elective AAA repair in the setting of a
thoracic or thoracoabdominal aortic dissection, whether it
be acute or chronic, does not appear to encompass a
prohibitive surgical risk.
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